enced by both the viscous drag andCthe obstacles. Existence of a critical stress for dislocation motion through random arrays of obstacles has also been predicted by a statistical analysis (6), and by a computer analysis (7).
The strong influence of forest dislocations on the flow stress has been reported for close packed metals under the conditions of macroscopic deformation at high strain rates. 
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Prestraining increases 7 but not the value of a. Further B ' B was considered a measure of the stress needed to overcome the internal stress field due to forest dislocations. Nagata and Yoshida (12), however, have shown that the strain rate dependence of the flow stress of Cu at high strain rates obeys Eq. 1, i,e. T = 0 in Bqs. 2 and 4. In their experiments, le dislocation density was at least two oriers of magnitude lower than those of references --11.
The present investigation was undertaken to obtain quantitative information on how the forest dislocations affect the mobility of basal dislocations in zinc and to compare the results with theoretical predictions. 
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is an example of d i s l o c a t i o n displacements f o r opacimens with high f o r e s t d i s l o c a t i o n d e n s i t i e s . 4The
E average f o r e s t density i n t h i s case i s 7 x 10 cmo2.
-0.4 - and, i n between, a t r a n s i e n t region. Also Fig. 2c 1
The envelope of t h e d i s l o c a t i o n displacements is -q u i t e s i m i l a r t o t h a t predicted by F r o s t and Ashby (5). The d i s l o c a t i o n displacements can be divided i n t o t h r e e d i s t i n c t regions
RADIUS ( mm)
-1early reveals t h e existence of a critical shear tress f o r t h e motion of dielocations.
IXG. 3
Basal Dislocation displacement a s a ' f u n c t i o n of specimen radius,
The critical stress T was determined from the radius at which dislocations start to move. The forest dislocaf igGPdensity was determined by measuring the dislocation etch pit density in a small area of the order of 10-~c$ where basal dislocations along each scratch iust started to move. Values given in Table 1 were determined from four half scratches among qix half scratches on a specimen with an average forest dislocation density of 1.9 x 105cm-.
In the high stress region the maximum displacements are linear with radius as seen in Fig. 3 . This implies that Eq. 1 is obeyed in the high stress region (T = 0 in Eq. 4 ) for B forest densities up to 10 ~m -~. The drag coefficient B for Fig. 2c turns out to be 3.1 x 10'~ dyne sec/c&, which is in good agreement with the value of 3.5 x 1 0 ' 4 dyne sec/c& previously reported (2). 
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Discussion
Critical shear stress for the motion of dislocations.
When a dislocation moves through regular arrays of discrete point obstacles, the stress required to penetrate the obstacles is given by where K is a constant < 1, G is the shear modulus and' A is the distance between obstacles. The value of K depends-on the strength of the obstacles and for strong obstacles K = 1.
However, according to Kocks (6) and Foreman and Makin (7), T the critical stress for disc locations moving through random arrays of obstacles is always less than the stress in Eq. 6, ,, where ~= l /~r They found that for strong obstacles K is given as 0.84 (6) and 0.81 (7).
, f'
, Experimental values of the constant K applicable to the particular intersection process 5r& calculated using Eq. 6 with A = l / q , a n d % @ $ also tabulated in Table 1 . The value of K & the interaction.between g basal dislocations and 5 f non basal dislocations is bea1 tween 0.8 and 0.9 in excellen& agreement with the theoretical predictions for strong obstacles. This agreement implies that the interaction between basal dislocations and nonbasal dislocatfons is quite strong as pointed out by Stofel and Wood ( 4 ) . The K values for 3 and g3 basal dislocations imply weaker interactions with the (c * gl) dislocations.
The interaction a + ( c -g ) is attractive and produces a sessile dislocation with 3urgers vector c "hick lies on &he intersection between basal and pyramidal planes. The interaction g + ( c + a ) is repulsive, the intersection process produces a glissile jog -1 on the basal !lislocation. Theory indicates that both of these interactions should be stronger than the g or a and (c f a ) interactions.
2
-3 -1 D r a~ Coefficient B As stated earlier, Frost and Ashby (5) have predicted that the viscous drag should control dislocation velocity in the high stress regions even for specimens with high forest densities when the internal stress field of the forest dislocations is neglected (discrete. obstacles). An example for this is the dislocation displacements in Fig. 3 which gives the value of B in good agreement with that for specimens with a dislocation density of about lo2 ~m -~. This means that the dislocation travels as if in free-flight, at velocity V = T~/ B , even though the dislocation cuts through a number of forest dislocations.
Preliminary results indicate that Eq. 1 may not be obeyed in the high stress region for specimens with forest dislocation densities above lo5 cmo2. This may imply that the dislocation velocity is controlled not only by the viscous drag but by an additional retarding force. Since the discrete obstacles do not influence B at T > 27 , a,possible source is the varying internal elastic stress field due to forest dislocafions. The mean value of the internal stress field is zero, but Li (15) has shown that the average velocity of a dislocation is decreased by such an internal stress.
